Rectal cancer is the third most common types cancer in the world and rank second as a cause of cancer related deaths in 2018. Surgical is the main modality in treatment of rectal cancer, however preoperative radiotherapy significantly reduces local recurrence risk after surgery. At present there are two different schedules of preoperative radiotherapy, short-course preoperative radiotherapy (25 Gy at 5 fractions) followed by immediate surgery and long-course chemoradiotherapy (45-50 Gy at 25-28 fractions) followed by delayed surgery. Although the purpose and local control rate of both schedules is the same, it is indicated in different conditions. Abstract
INTRODUCTION
Rectal cancer is a common malignancy, together with malignant tumors affecting the colon, colorectal cancer rank as the third most common cancer worldwide and the second-leading cause of death, with an estimated 1,800,000 new cases diagnosed and 881,000 death in 2018. Colorectal cancer incidence rates are about 3-fold higher in transitioned versus transitioning countries, however fatal case rate higher in lower human development index settings. 1 Rectal cancer treatment is one of the best examples in oncology how patients derives benefits from multidisciplinary strategies. These strategies are as variable as the clinical presentations of the disease. The main modality of the rectal cancer therapy is radical surgery with total mesorectal excision (TME) has emerged as the surgical technique that can reduce local reccurences, however the risk of distant and local reccurences continue to threaten rectal cancer patients. Radiotherapy has a well established role in rectal cancer treatment and is used in the definitive, adjuvant, neoadjuvant and palliative settings. 2 Preoperative radiotherapy has potential advantages over postoperative radiotherapy, it can lead to the shrinkage of tumor size to facilitate surgery, reduce the risk of tumor spread, hypoxia problems and higher toxicity in postoperative setting. Nowadays, there are two different schedules of preoperative radiotherapy, shortcourse preoperative radiotherapy (SCRT) 25 Gy at 5 fractions followed by immediate surgery and longcourse chemoradiotherapy (LCRT) 45-50 Gy at 25-28 fractions followed by delayed surgery. [3] [4] [5] Identifying which patients may benefit most from SCRT and LCRT would be best for which individual patient. This review is aimed to provide a summary role of preoperative radiotherapy in rectal cancer.
ETIOLOGY
In general, the development of the colorectal cancer is an interaction between environmental factors and genetic factors. Approximately 75% of colorectal cancer are sporadic, 15%-20% develop in positive family history or a personal history of colorectal cancer or polyps. The remaining cases occur in people with genetic predispositions such as hereditary nonpolyposis colorectal cancer (HNPCC) or familial adenomatous polyposis (FAP) or in people with inflammatory bowel disease (IBD) particularly chronic ulcerative colitis. [6] [7] [8] One of modifiable risk factors of colorectal cancer is a high-fat, low-fiber diet. High-fiber diet is associated with the protection effect over colorectal cancer development by decreasing colonic transit time, therefore allowing less time of encounter between carcinogenic subtances and colorectal mucosa. The more sedentary lifestyle such as cigarette smoking and alcohol consumption also appear to be linked with the risk of colorectal cancer. [6] [7] [8] There are likely three main pathways that lead to colorectal cancer : chromosomal instability (CIN), microsatellite instability (MSI) and CpG island methylator phenotype (CIMP). These pathways are not mutually exclusive, tumor can occasionally exhibit features of multiple pathways. 6
HISTOPATHOLOGY
More than 90% of colorectal cancer are adenocarcinomas originating from epithelial cells of the colorectal mucosa. Adenocarcinoma have mucin, which can be extracellular (colloid) or intracellular (signet-ring cell). Signet-ring cell occurs in 1%-2% of adenocarcinomas. Other rare types of colorectal cancer include neuroendocrine, squamous cell, adenosquamous, spindle cell, undifferentiated carcinomas and lymphomas. The degree of differentiation (well, moderate and poor) is the basis for the grading of colorectal carcinomas. Signetring cell carcinoma and poorly differentiated cancer associated with a worse prognosis. 8, 9 
CLINICAL MANIFESTATIONS
Rectal cancer often produces minimal or no symptoms, emphasizing the need for screening programs. Common symptoms include abdominal pain, hematochezia/melena sometimes accompanied by the passage of mucus. Change of bowel habits such as unexplained constipation, diarrhea, or reduction in stool caliber. In a few cases, nausea symptoms present, vomiting or abdominal distension indicative a signs of tumor-related obstruction. Urgency, inadequate emptying, tenesmus, urinary symptoms and buttock or perineal pain is indicative of locally advances tumor. 7, 8 
PRE-TREATMENT EVALUATION AND IMAGING
Detailed history and through physical examination should be included in the workup. Digital rectal exami-nation (DRE) is mandatory, on DRE tumors can be assessed for size, location, distance from the verge, ulceration and fixation to surrounding structures, permits evaluation of sphincter function, which is important in determining whether the sphincter-sparing procedure is indicated. Pelvic exam should be performed in women diagnosed with rectal cancer to assess for vaginal involvement where appropriate. Pretreatment evaluation should include pathologic confirmation of adenocarcinoma, colonoscopy to evaluate extent of tumor and rule out of synchronous primaries, and baseline laboratory test including blood counts, liver function tests (LFTs) and carcinoembryonic antigen levels (CEA) which sometimes produced by colon cancer. [3] [4] [5] With the shift to preoperative therapy, clinical staging to accurately identify both T and N category is critical. The principal imaging modalities to assess the extent of the primary tumor are endorectal ultrasonography (ERUS), MSCT scan and MRI. Pelvic MRI is the modality of choice and the most reliable test to define locoregional clinical staging. MRI staging of rectal cancer comprises the assessment of tumor location and relation to mesorectal fascia (MRF) and sphincter complex, peritoneal reflection, extramural vascular invasion (EMVI), and lymph nodes. MRI should be carried to select patients for respective preoperative management. [3] [4] [5] 10 In bulky tumor or locally advanced tumor due to limited acoustic penetration of ERUS, CT scan and MRI are better evaluate the tumor than ERUS. MRI can identify the anal sphincter, puborectalis and especially mesorectal fascia, CT scan can't see true involvement of the anal sphincter and levator ani muscles. CT scan and MRI can evaluate iliac, mesenteric and retroperitoneal nodes but ERUS can evaluate perirectal node only. 2, 8 
PREOPERATIVE RADIOTHERAPY VS POST-OPERATIVE RADIOTHERAPY
Preoperative radiotherapy has emerged as the standard of care, although both preoperative and postoperative radiotherapy can be effective. Until 1990, most patients underwent surgery and if needed, received postoperative radiotherapy, the primary advantage of postoperative approach was pathological staging and avoiding overtreatment with preoperative setting. Traditionally, postoperative radiotherapy was administrated for all patients with pT3-4,pN+ tumors or positive circumferential resection margin (CRM), perforation in the tumor area, incomplete mesorectal resection, extranodal deposits or nodal deposits with extracapsular spread close to MRF if preoperative radiotherapy has not been given. 2, 4, 5 Compared with postoperative radiotherapy, preoperative radiotherapy reduces risk of local recurrence, increases sphincter preservation, increases resectability and/or prevent tumor spread viabillity. The peripheral extension of the tumors are relatively better oxygenated and hence are killed effectively by radiotherapy, making the tumor circumscribed. This may reduce tumor spillage and implantation during surgery. Further preoperative radiotherapy may reduce the number of tumor cells disseminating systematically at the time of surgery and the tumor cells entering the circulation are possibly damaged by radiotherapy. 11 German Rectal Cancer Study Group reported the 5-year local recur-rence (LR) rate increased from 6% to 13% with use of preoperative radiotherapy. The sphincter preservation increased to 39% from 19% and reduction of grade 3-4 acute and late toxicity and late anastomic strictures. 12 NSABP R-03 confirmed findings of the German rectal cancer study group, preoperative radiotherapy improve 5-year disease free survival (DFS) from 53,7% to 64,7% and this trial also showed a trend toward improved overall survival rate to 74,5% from 65,6%. 13 Gondhowiardjo in retrospective study reported 38% of unresectable patients became resectable after receiving a high dose preoperative irradiation. Complete regression of the tumor mass followed by sphincter preserving surgery was about 30%. 14
PREOPERATIVE RADIOTHERAPY
Preoperative radiotherapy gets to act on the cancer cells in the well vascularized and thus better oxygenated which increases the efficacy of radiotherapy. 15 Preoperative radiotherapy has been evaluated in a large number of studies. The EORTC trial compared 37,5 Gy in 2-3Gy fractions preoperative radiation therapy with surgery only. The result of this trial was an increase of local control but not overall survival rate favoring preoperatively irradiated patients. 5-year survival rates in a group of patients younger than 55 years old favoring preoperatively irradiated patients (80%) than those with surgery only (48%). In the EORTC trial, reported the use of preoperative radiotherapy increased the 5year survival rate to 69% from 59%. 16 There are two approaches to preoperative radiotherapy. The first, developed in Northern Europe and Scandinavia is SCRT (25 Gy in 5 fractions). The second is LCRT (45-50 Gy in 25-28 fractions with or without boost with a further 5,4 Gy in 3 fractions). Preoperative radiotherapy is indicated in locally advanced tumor (cT3-T4). The selection of preoperative approach is based more regarding risk of CRM at surgery. SCRT was chosen, adjuvant chemotherapy is recommended after surgery c. cT3 [MRF(+)], N0/+, M0 or cT4, N0/+, M0 à LCRT A number of RCT have show that for patients with locally advanced disease who didn't undergo total mesorectal excision (TME) preoperative, radiotherapy improves survival. For patients treated with TME, the local recurrence risk is reduced by preoperative radiotherapy but not survival. According to Swedish Rectal Cancer Trial that compare preoperative 25 Gy fractions RT-non TME surgery vs non TME surgery alone, preoperative radiotherapy improved 5-year local recurrence rate of 11% to 27% in favor of the irradiated group. Dutch TME study compare preoperative RT-TME surgery vs TME Surgery, preoperative surgery improved 5-year LR 5.6% to 10.9% in favor of the irradiated group, in conclusion preoperative radiotherapy reduced cancer specific survival but not overall survival in TME surgery era. [14] [15] 
PREOPERATIVE SCRT VS LCRT
A number of study to determine whether a SCRT approach is better than LCRT was undertaken. In a study from Polish rectal cancer group compared SCRT and LCRT approach, although a higher pathological complete response (pCR) rate was seen with LCRT (16% vs 1%) along with fewer positive radical margins (4% vs 13%) and considerable tumor size reduction by the tumor. No difference in sphincter preservation rate, local control or OS was seen. 16 In the TROG 01.04 an Australian intergroup trial, 326 patients with cT3nxM0 randomized between SCRT and LCRT. There wasn't any difference in 3-year LR (7.5% vs 4.4%0, 5-year OS (74% vs 70%) or late toxicity. There was no distinction in rates of sphincter-sparing surgery, despite tumor downstaging. Fractionation and timing after radiotherapy to surgery were both evaluated in the more recently published Stockholm III trial. All patients were randomized to SCRT followed by surgery within 1 week, after 4-8 weeks and LCRT followed by surgery after 4-8 weeks. The main outcome was time to local recurrence, there was no difference between all three arms. The post operative complication rates were 46% vs 40% vs 32% (p=0.164). Among patients receiving SCRT, patients with delayed surgery had lower pT stages, higher rates of pCR (11.85% vs 1.7%) and higher likelihood of tumor regression. This suggest that SCRT with delayed surgery may be an option to conventional SCRT followed by immediate surgery. [17] [18] 
FUTURE DIRECTION -PREOPERATIVE RADI-OTHERAPY AS A ORGAN PRESERVATION THERAPY
After an interval of 12 weeks from the start of the treatment, clinical complete response (cCR) can be obtained in 10%-40% patients following SCRT or LCRT. A cCR is defined as the disappearance of all signs of cancer in response to treatment. It can be assessed clinically including DRE, endoscopy and by MRI. A cCR marked as the absence of any palpable tumor or irregularity at DRE, no visible lesion in endoscopic modalities except a flat scar, telangiectasia or whitening of the mucosa. These minimal criteria can be complemented by absence of any residual tumor in the primary site and draining lymph nodes on imaging with CT scan or MRI, and negative biopsies from the scar, although this definition not universally agreed. Some centers in the world have reported encouraging oncological and functional outcome results for selected patients treated with LCRT and non-operative strategy. Limited clinical series report favorable results with non-operative management among patients who achieve cCR with LCRT. A single institution retrospective study by Habr-Gama et al reported that patients with cCR after LCRT were enrolled on a nonoperative management, reserving surgery for salvage therapy. 90 (49%) patients from 183 patients achieved cCR, of these the 5-year LR was 31% and salvage therapy was possible in 93% of failures. 19 Same study was done by Renehan et al in UK. 30% patients treated with LCRT had cCR and were observed for nonoperative management, 3-year LR 38% and 88% were salvaged. Compared to matched who had surgical resection, a greater portion of cCR patients after LCRT were colostomy free at 3 years (74% vs 47%) and have better quality of life. 20 In order to confirm this watch and wait approach, more follow-up and larger number of patients treated within properly controlled prospective studies are required.
CONCLUSION
With the shift to preoperative therapy, clinical staging to accurately identify both T and N category is critical and MRI pelvic is the modality of choice. It is the most accurate test to define locoregional clinical staging. Selection preoperative approach in rectal cancer is based on regarding of MRF status and prediction of resection status. LCRT is advised for rectal cancer with MRF ≤1mm or cT4. Otherwise, either SCRT or LCRT can be administered.
